Influence of immobilization stress on the levels of CaMKII and phospho-CaMKII in the rat hippocampus.
The phosphorylation of calcium/calmodulin-dependent protein kinase (CaMK) II, induced by an increase in the intracellular Ca2+ concentration, is involved in the alteration of brain functions such as memory formation. In the present study, we examined the influence of various immobilization stress paradigms on the phosphorylation of CaMKII (phospho-CaMKII) and CaMKII levels in the rat hippocampus. Immunoblot and immunohistochemical analyses were performed to examine the levels of CaMKII and phospho-CaMKII. Real-time quantitative polymerase chain reaction (PCR) was performed to analyse the mRNA levels of N-methyl-D-aspartic acid (NMDA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor subtypes. Acute (single) and repeated (4 d), but not chronic (14 d), stress exposure of 45 min or longer duration significantly increased phospho-CaMKII levels without affecting the levels of CaMKII. Pre-treatment with NBQX, a selective AMPA receptor antagonist, significantly prevented this stress-induced increase. In contrast, two NMDA receptor antagonists, LY235959 and MK-801, showed no inhibitory effect on phospho-CaMKII levels during acute stress. Neither acute nor chronic stress changed mRNA levels of NMDA and AMPA receptors. These results demonstrate that immobilization stress promotes the phosphorylation of CaMKII. The increase in the intracellular Ca2+ concentration by the activation of AMPA receptors may play a role in the stress-induced phospho-CaMKII in the rat hippocampus.